Posttranscriptional regulation of the breast cancer susceptibility gene BRCA1 by the RNA binding protein HuR.
BRCA1 is a breast cancer susceptibility gene that is down-regulated in a significant proportion of sporadic breast cancers. BRCA1 is posttranscriptionally regulated by RNA-binding proteins, the identities of which are unknown. HuR is an RNA binding protein implicated in posttranscriptional regulation of many genes and is overexpressed in sporadic breast cancer. To investigate the possibility that these two molecules are functionally linked in breast cancer, we performed bioinformatic analysis of the BRCA1 3' untranslated region (UTR), RNA-protein assays with the HuR protein and the BRCA1 3'UTR, and immunohistochemical analysis of a cohort of breast tumors using antibodies against BRCA1 and HuR. Here, we describe the identification of two predicted HuR-binding sites in the BRCA1 3'UTR, one of which binds specifically to HuR. We also show that this interaction is disrupted by single nucleotide substitutions in the BRCA1 3'UTR and that endogenous HuR protein associates with BRCA1 transcripts in T47D and MCF7 breast cancer cells. Expression of ectopic HuR results in a significant decrease in BRCA1 protein expression and also BRCA1 3'UTR activity. Immunohistochemical analysis revealed that although BRCA1 and HuR expression were associated with some clinicopathologic features of the tumors, there was no statistically significant correlation between BRCA1 and HuR protein expression. These results identify the first posttranscriptional protein regulator of BRCA1 and have implications for understanding BRCA1 regulation in human breast cancer.